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SEPHAROSE®. SEPHADP. X®. TRISACRYL®. TSK-GRT. SW OR PW®. SUPERDEXCS). 
IPYOPEARL HW and SEPHACRYL®. Soumo. Pnmn, Kr^h-^mrr, .^ihinlmf, Trij ti cr/l. TSK gol 
SW or PW. Siqjordcx, Toyopearl WW and cophacryl, for example, which are suitable for the 
application of this invaition. 

On page 7, lines 13-27, please replace with the following: 

Examples of s»5)ports functionalised with a quatemaiy amine include the gels SOURCEO. 
MONO 0, Q SEPHAROSE®. POROS® HO P Q RQS® OR TTT? ACTOGETaa TMAF 
Mono Q, Q S opharoao, Po i ua HQ and Poroo QE, Traotog e l T6 , fAE type gels and TQYQPEART. 
SUPER® Q Tnv^pmrl c„pnr n g^ie 

A particularly preferred support to perform the anion exchange chromatography comprises 
poMstyrene-divinylbenzenc). An example of this type of gel which may be used within the scope of 
this invention is SOURCE SeuFse Q gel, particularly SOURCE Seajee 15 Q (Pphaimacia). TOs 
support offers the advantage of very large internal pores, thus offering low resistance to the 
circulation of liquid through the gel, while enabling rapid diffusion of the exosomes to the functional 
groups, which are particularly important parameters for exosomes given their size. 

On page 9, lines 15-22, please replace with the following: 

To perform the gel permeation chromatography step, a support selected fiom sihca, 
actylamide, agarose, dextran, ethylene glycol-methacrylate co-polymer or mixtures thereof, e.g., 
agarose-dextran mixtures, are preferably used. As an illustration, for gel permeation 
chromatography, a support such as SUPERDEX® 20nTTl; S« p e rdex 200HR (Phannacia), TSK 
G6000 (TosoHaas) or SEPHACRYTXS) S Sepb^^y^ (Pharmacia) is preferably used. 
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On page 13. lines 15 through page 14, line 6. please replace with the following: 
The affinity chromatography step can be perfbimed in various ways, using different 
chromatographic support and material. It is advantageously a non-specific affinity chromatogi^hy, 
aimed at retaining (i.e., binding) certain contaminants present within the solution, without retaining 
the objects of interest (i.e., the exosomes). It is therefore a negative selection. Preferably, an affinity 
chromatography on a dye is used, allowing the elimination (i.e., the retention) of contaminants such 
as proteins and enzymes, for instance albumin, kinases, deahydrogenases. clotting factors, 
interferons, lipoproteins, or also co-factors, etc. More preferably, the support used for this 
chromatography step is a support as used for the ion exchange chromatography, functionalised with 
a dye. As specific example, the dye may be selected fiom Blue SEPHAROSRiR) Se^sese 
(Phamiacia), YELLOW 86, GREEN 5 and BttOWM 1 n ¥elIow S6, Croon 5 and brown 10 
(Sigma). The siqjport is more preferably agarose. It should be understood that any other support 
and/or dye or reactive group allowing the retention (binding) of contaminants from the treated 
biological sample can be used in the instant invention. 

On page 15, hnes 1 1-14, please replace with the following: 

In another preferred embodiment, step b) above comprises a clarification of the culture 
supernatant, followed by an affinity chromatography on dye, preferably on Blue SEPHAROSE(R) 
sepharo se. 

On page 17, lines 4-24, please replace with the following: 

The results given in the examples demonstrate that the injection of an exosome preparation 

into the chromatography column allows to obtain symmetric absorption peaks, which are perfectly 
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resolved (Fig. No. 1). The different fractions isolated in this way may be analysed using 
conventional protein electrophoresis techniques in denaturing gel followed by COOMASSIE® 
Coomacoic blue staining techniques or specific protein detection techniques using antibodies. It is 
thus possible to demonstrate, for texosomes, that the peak eluted in anion exchange chromatography 
with a 400 toM saline solution has an identical protein profile to that of an exosome preparation 
prepared using conventional methods (Fig. No. 2). In fact, this aUows to charaxsteiise the peaks 
eluted at lower or higher saline concentrations as related to distinct, biological contaminants. In 
another experiment, membrane vesicles produced from dendritic ceUs (dexosomes) or certain 
texosomes are eluted at a ionic strength comprised between about 500 and 700 mM, and mastocyte- 
derived vesicles at about 350 mM. 

On page 25, hnes please replace with die following: 

Figure No. 2: Protein profile analysis, by electrophoresis in SDS PAGE followed by 
C OQMASSIE(g) Coomassic blue staining, of the different elution fractious of an exosome 
preparation. 

On page 25, lines 10-26, please replace with the following: 

Figure No. 5: General profile of the Blue g.EPHAROSE® Sepbssose 6 FAST FLOW 4^ 
Sew step, following 600 and 10 000 g centrifrigations of a dexosome supernatant. 

Figure No. 6: Western blot against MHCn molecules of the exosomes, in the non-adsorbed 
fraction and the eluate of the Blue SEPHAROSE(S) Seph«ese 6 FAST FLOW 6 fact flow step. 

Figure No. 7: General profile of the SOURCE 5e»ee Q15 step foUowing a Blue 
SEPHAROSE(S) SeehteBse 6 FAST FLOW fr fc/rf flnw et>^ 
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Figure No. 8: Detail of the elutioa gradient on the SOURCE S^wee Q15 following a Blue 
SEPHAROSE® Sep&a^ 6 FAST FLOW 6 foot flow step (enlargement from bottom right of fig 7), 

Figure No. 9: Purification profile of exosomes produced by RBL DK+ cell line (eq. 53^ig 
proteins) and purified on SQIJB£ES©ttFe« Q15 column after Dnase and Rjtiase treatment. 

Figure No. 1 0: Separation of exosomes by a discontinued NaCl gradient on a SOURCE 
Souree Q15 support. 

On page 26, lines 16-21, please replace with the following: 

2) SDS PAGE protdn analysis 

20 jil of sample is diluted in Laranmli buffer (Nature 227 (1970) p.680-685) and then 
subjected to thermal denaturation at 95«C for 10 min and then loaded on 10% aciylamide gels 
(Novex 1 mm x 10 wells). After migration, the gels are stained with COOMASSIE® Coamafloio 
blue. 

On page 27, line 27 through page 28, line 12, please replace with the following: 

40 |ig of this exosome preparation diluted in 500 (il of pH 8 50 mM HCl/Tris buffer is 

injected onto a column containing SOURCE S«i»ee Q 15 gel (Phaimacia) stabilised in a pH 8 50 

mM HCl/Tris buffer. After rinsing, the adsorbed species are eluted on 30 volumes of column with a 

linear 0 to 500 mM NaCl gradient, followed by a 2 M NaCl solution. The elution fractions are 

analysed by spectrophotometry at 260 and 280 nm. The elution fractions are grouped into 5 major 

fractions (Fl to F5), to analyse their respective protein profile. The proteins of each fraction are 

precipitated with 1/10 volume of a 100% trichloroacetic acid solution and then rinsed with an 

acetone solution. The protein peUets are taken up with 20 nl of Laemmli solution and are deposited 

on an SDS PAGE aciylamide gel which is then stained with COOMASSIEtR rnnmirrici blue. 
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On page 30, line 21 through page 3 1 , line 27, please replace with the following: 

. Buffers and stock solutions 

0.22 |im filtered stock solutions are used, except for the water and soda solution. The first 
buffer is a 100 mM (Sigma, 99% purity) Bis-Tris-Propaue (BTP) solution, buffered to pH 6; this 
buffer is connected to channel A of the chiomatograph (BioCad Sprint. Perkin-Elmer). The second 
buffer is a 100 mM Bis-Tris-Propane solution, buffered to pH 9; this buffer is connected to channel 
B of the chromatogr^h. The water is produced on resin with a MILLI-O™ Mini Q system 
(MiUipore) at a resistance of 18 MQcm. The water is connected to channel C. A 3 M sodium 
chloride stock solution (NaCI, Prolabo, 99.5% puiity) is connected to channel D. A 0.1 M soda 
solution (NaOH, Prolabo, 98% purity minimum) is connected to channel F. Channel E is used to 
load the culture supematants onto the columns. 

All the buffers are produced from water produced by the MILU-Ce™ MiUi - Q system and are 
not degassed. 

. Colunms 

Blue SEPHARQSE® Sef»h«^ 6 FAST FLOW 6 fast flow (Pharmacia): 
The first step is performed with a Blue SEPHAROSESD Sephafese 6 FAST FLOW g^t flow 
(Pbaimacia) column. The matrix is agarose linked with Blue SEPHAROSR® Sopharoco 6 FAST 

6 fast flow Blue 3G (7%). The particle size is between 45 and 165 fun. The maximum linear 
flow rate is 750 cm/hour. The gel is stable at pH values between 4 and 12; at the extreme pH values, 
4 and 12, the gel may be damaged, inducing a decrease in the fixing c^dty (segregation of the 
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Blue SBPHAROSE® Seph««se 6FASTPT.nw €^«t.flew and an increase in pressure (fine 

fonnation). 

Blue SEPHAROSP.® S^h^ 6 FAST FLOW 6 fast flow is specific for compouncb such 
as albumin, kinases, dehydrogenases and other enzymes containing cofactors such as NAD*, clotting 
factors, interferons and lipoproteins. 

The theoretical fixing capacity of Blue SEPHARQSRta Sephoroso 6 FAST FLOW 
&&vf is approximately 15 to 20 mg of serum albumin per ml of gel. 

On page 32, lines 5-17, please replace with the foUowing: 

SOURQESeurselSQ: 

The second step is perfonned wifli a SOURCE Sewee 15Q (Pharmacia) column, a strong 
anion exchanger. The matrix is polystyrene cross-linked with divinyl benzene. The bead size is 15 
and homogeneous. The beads are passed through a system of pores with a size varying ftom 20 
to 1000 nm. These gels are very resistant to pressure and withstand high linear flow rates (1800 
cm/hour and over), while retaining a satisfactory resolution and capacity. This is made possible by 
the homogeneity of the beads and their porosity which increases the access of the molecules to the 
fiinctional groups. 

On page 32, lines 21-30, please replace with the following; 

■nie theoretical fixing capacity of this exchanger is approximately 25 mg of proteins per ml 
of geL A 0.8 ml column (PEEK column 4.6 mm ID/50 rmn L. Peridn-Ehner) is used, giving a 
maximum capacity of 20 mg of proteins. The actual capacity, ensuring a good resolution, is 
approximately 10% of tliis maximmn capacity, or 2 mg of proteins. The flow rate used is 5 ml/min 
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(1880 cmyhour) and allows quick separations. The colunm is packed with the POROS®SELF PACK 
.SYSTEM Poroo oolfPaok cyotom at 15 ml/min at 1 50 bar. 

On page 33, lines 1-8, please replace with the following: 

. Cbiomatograph (BIQCAD SPRINT BioCad Sprint) 

The BIOQAC BieGad is an HPLC (High Peifoimance Liquid Chromatography) system 
which makes it possible to woik at high pressures (maximum bar) and at flow rates ranging from 0.2 
to 60 ml/min. Up to 6 bufifers may be connected (the 6 channels are cuirently used) and the system 
maybe treated with 0.1 M soda (pH 12) to depyrogenate the tubing and column. 

On page 33, lines 23-26, please replace with the following: 

Finally, the separated sample is either recovered in a 50 ml FALCON TTJRF Falcon tube or 

collected in siliconed EPPENPORF %p«derf tubes (ADVANTEC A^^aatee SF-2120 coUector) to 

minimise non-specific interactions. 

On page 34, lines 6-10, please replace with the following: 

4.2) Blue SEPHAROSECB) Sephafose 6 FAST FLOW 6 fast flow stage 

The culture supematants are centrifiiged twice at 600 g and once at 10,000 g before bemg 

loaded onto the Blue SEPHAROSE® Se^sfese 6 FAST FLOW #4&strflew column. 
On page 34, line 25 through page 35, line 7, please replace with the following: 
Quantitative and qualitative aspect of the Blue SEPHAROSE(R) Sephaiese 6 FAST FLOW ^ 

fast flow stage. 



DOCSOCl:138S79.l 
7Q20I5-SK2M 



Received IronK 949 567 6710>at6/10l033:5S:47PM (Eastern Daylight Time] 



06/10/2003 13:00 FAX 949 567 6710 



ORRICK HERR SllTC OC 



lilOlO 



Patent 

OrrickNo. 702015.5 
(FoimerL&L 265/130) 



As described above, the Blue SEPHAROSE(e> Sepharoso 6 FAST FLOW g^actflow stage is 
specific for proteins such as albumin which is a major contaminant of the culture supernatant. The 
protein concentration of each fraction of the Blue SEPHAROSE(K) Sepharoso 6 FAST FLOW S ftct 
flow stage is measured using a BIORAD Bioiad technique (OD measurement at 600 nm). The 
results are given in table 1. 

Table 1 . Protein concentration in each fraction of the Blue SEPHAlgf>SE(a gepharooB 6 
FASTFr nw 6 foot flow stage. 

On page 35, line 10 through page 36, line 15, please replace with flie following: 
Most of the proteins are detected either in the eluate (72%) or in the regeneration (32%). The 
non-adsoibed fraction only represents 7 to 10% of the total proteins loaded onto the Blue 
SEPHAfiOS B ^ Sephorosc jFASTFLOW ^j astflow column. The stage is specific for the major 
contaminants of the supernatant. To check this specificity of Blue SEPHAROSE® S«pfaai^ 6 
gASTFLOW 6- faBtfIow , each fraction is deposited on an SDS-PAGE gel under reducing conditions 
and stained with silver nitrate. The overload of the coW (50 ml supernatant loaded onto a 5.5 ml 
Blue SEPHAROSE ® Se^Mi^ge 6 FAST FLOW 6 ^astflow column) was used to calculate the 
maximum quantity of proteins of the culture supernatant that it is possible to load onto the column 
per ml of gel (table 2). hi this case, the percentage of the non-adsorbed fraction increases from 7 to 
over 30% of the quantity of protein loaded. This value is between 16 and 18 mg of proteins per ml of 
Blue SEPHAROSE ® Sepharoso 6 FAST FLOW ^faptflow gel. In conclusion. 1 ml of Blue 
SEPHAROSE^) Se^sfose 6 FAST FLOW 6 faat flow gel allows the purification of approximately 5 
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to 6 ml of culture supernatant (2.5% HSA AIMV). This value is very important for the scale-up 
study since it determines the size of the column to use and, consequently, the cost of this stage. 

Table 2, Overload study of the Blue SEPHAROSE(B) Sephaiesd 6 FAST FLOW 6 fast flow 
stationary phase in tbs first stage. 

On page 36, line 18 through page 37, line 19, please replace with the following: 
As expected, the major contaminant of the culture supematants, after the 600 and 10,000 g 
centrifiigations, is albumin. After fixing on the Blue SEPHAROSE(R Se^aiese 6 FAST FLOW 6 
fest^fiw, this contaminant is detected in the eluate and regeneration fi-actions. In addition to this 
contaminant, many other low and high molecular weight contaminants are detected. 

The Blue SEfHA^^QSE® S^bacesa 6 FAST FLOW efofltflow stage enables the 
elimination of approximately 90 to 95% of the culture supemataut contaminants. Tlie exosomes are 
found in the non-adsoibed fraction of the Blue SEPHAROSEtR) j^^W^ 6 FAST FLOW fr^ast 
Sew (fig. 6). 

4.3) Anion exchanger step: SOURCE 9me 15Q (Pharmacia). 

A 0.8 ml SPURCE so^ee 15Q column is used with a 5 ml/min flow rate (Imeax flow 
ratel880 cm/hour, contact time 0,1 min) with a pressure of approximately 50 bar. The non-adsorbed 
fraction of the Blue SEPHAROSF^^ Se^aswe 6 FAST FLOW 6 font flow is loaded directly onto 
the SOURCE ssme9 1 5Q (fig. 7) with no modifications in the saline (NaCI) concentration or the pH. 

On page 38, lines 9-:19, please replace with the following: 

Quantitative and qualitative aspects of the SOURCE settee 15Q stage. 

As illustrated in figure 6, most of the proteins of the non-adsorbed Blue SEPHARQSE(S) 

S^hasos© g FAST FLOW 6 fast flow firaction are not retained on the column. TTie protein 
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concentrations were measured using a BIORAD Bi^ test (OD absoiption at 600 nm) and are 
summarised in table 3. 

Table 3. Quantitative aspects of the SOURCE Setose 15Q stage after a Blue SEPHARQSF.® 
ScpharosQ 6 FAST FLOW 6 fast flow stage. 

On page 39, lines 2-16, please replace with the following: 

95% of the proteins loaded on the SOURCE Sotsee 1 5Q column are not retained. The pooled 
fractions 4 to 6 and the pooled fractions 19 to 23 represent approximately 1 .5%. The regeneration 
was not assayed. The yield is very close to 100%: all the loaded proteins and vesicles arc eluted from 
the coliram. In tenns of the column's protein concentration, SOURCE Source 15Q is capable of 
binding approximately 25 mg of proteins (manufachirer's data), corresponding to 20 mg of proteins 
for 0.8 ml columns. It is clear that these values are very far from the column's maximum and the 5 to 
10% for a good resolution, since they range between 1 and 2 mg or proteins. Under these conditions, 
with a 0.8 ml SOURCE Senfee 15Q column, it is possible to purify between 200 and 400 ml of 
culture supernatant 

On page 40, lines 15-27, please replace with the following: 

In two chiomatojgraphy stages, the first involving a negative selection (Blue SEPHAROSPtS) 
S<¥ha»se 6 FAST FLOW 6 fast flow stage) of exosomes and the second involving a positive 
selection and aselective ehition of exosomes (SOURffiSeu,^ 15Q stage), approximately between 
99 and 99.5% of the proteins in the cultin-e supernatant are eliminated, while retaining the exosomes. 
The process preserves the integrity of the exosomes in election microscopy. Therefore, this process 
■ is specific for exosome purification. 
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As an example, other columns retaining serum proteins may be used. In addition, cationic 
macroporous columns may be used instead of SOURCE S&m^ 15Q. 

On page 41, Hue 14 through page 42, line 2, please replace -with the following: 
The ultracentrifUgation sediment is loaded onto an ion exchange column, SOURCE Sevsee 
15Q, ffhaimaciai (fig. 9). A 0.8 ml column is used with a 5 ml/min flow rate (linear flow rate 1880 
cm/hour, contact time 0.1 miu). 

The column is equilibrated in 12 mM BTP buffer (150 raM NaCl, pH 7). After loading the 
sample, the column is washed with 15 to 20 column volumes of the same equilibrating buffer. The 
ehition is performed with 25 column volumes by varying the saline concentration from 150 mM to 1 
M NaCl, the pH is kept constant (fig. 9). The protein contamination of the medium is very low since 
the cells are washed in PBS and the induction and release of the exosomes are performed in RPMI 
only. This is confinned by the absoiption observed (280 and 254 nm) in the non-adsorbed fraction of 
SOURCE So urc e 15Q. The presence of the exosomes is confirmed by a Western Blot analysis 
targeted against MHC H molecules (fig. 1 1) after separation of the peaks with steps in NaCl (fig. 10) 
and ultracentrifiigaliott of each of the peaks. 

On page 43, lines 2-1 1, please replace with the following: 
SOURCE Semee 15Q is able to retain exosomes and separate them from potential 
contaminants (fig. 9). The vast majority of the exosomes are eluted iu the same peak at 350 mM 
NaQ. In electron microscopy, the exosomes appear "normal" with a specific label for human MHC 
n molecules. The heterogeneity of the size of the exosomes (peak 1) appears to indicate that the 
separation is based on ion exchanges and not on screening. Therefore, SOURCE Soiree 15Q may be 

used as a purification step for RBL exosomes. 
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